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imtmu mmisxr-Mz&^xmm$* ( 1 o > * 

£>gft& (30) /vf-^/^y hfcjlff^&zfr&lcfc 
wt. -f-^tiry h^«r<fctfSl*Jj:tXS2^flF 

te. ^l^-h^mi^ix^ ( i 

2 ) tf-^^*" -y h $:^ftt§Xf 77*h . SS1*5 

b£3rf &m2com&*>3-y ( i e > tMSf-^ 

;\ B ^-y hc0JBlfcJ;V*2C0flF^fl:Sil^--x3 v£ 
[tl«3B2] WKm:feJ:lX»205U-Mi* 

ims^3 ] mes* i b 1 

/2. 1/3. \/4frt>miZtlhmfrL>t£h\s-V 
*t «y 7°££ fetc^trd k Sr««l:^4lll*W 1 ^ 

m. 

■ [n««4 1 HiriE^2^u-h^-r-i)m2^ax 

[M#*5 3 lWEK2co»^>'n-rr«F*ffcS*L 
^<-y 3 y^fmxf 77i:Mot, mi is 

ir^2oflr^Sftfc^--^g>t>f >^u-y-r& 
co&m^ir y b z^mmzmm-? %> v r t z s t> iz 

^J^cOf^'^y hfiOW-^fkSiife^N-^a Vic** 
je-r&jSfi^^-y hSr*6^**ffi*c*J^T. t-^n' 

- h Sr^Tf** 1 Wf3-/t» 1 comm^ -y h Srfl 

s^y**. +«-ccjE«rc«rv^«*. aASfelBUlft* 
^Sffinxrv/L ^B3S«*R«6tT. ^2 
<7>&fl/^y hSrSfTf £*T-y Tk. T-fWy h 

imstms 3 m$zm 1 b 1 3- 



I 9 3 t - * ' ^;y h OS 2 <- 5/* 3 
3-KSr»fi!t^&^i^ »l*5J:t;»2^iSfi^v 

2nu-b£^T&m2<VT^-yiz&^Tmtf^z 
inxmi 03 i9is»2<ou-h**89ia»i^u-h 

k #Kr 4 <! k k *T «M$tt 9 <0*i£. 
[»*#113 19iESI2<Ol/-M;jL 1/2, 1/3 

[MREl 2 3 -r-^^-y h^3^A-y'H^ 

3 3 x-^^-yh^JBESfia-H^-f 
-frVcom&Zmft-t&ZtlzJ: 0. f»^A77h^ 

[fflf«3B 1 4 3 r-^^y h^=5:< tbmi&J: 
Xtm 2 0>$&ik S *ufc; y'a^ ^t^rtSS n - H Sr* 

ai2tf0iSfl^vhS:^ft-r-&/iWc. ^2^U-htc 
fc^tf-^^ 7 hO»l*5j:t«l2<0»-^ftSfLfe 

iSft^W&ffifflOfcftt:. »2oafi^^-yhcoiatt 

[|@*Jai53 Memi^U— hti. 1/2. 1/3 

k *«ttt "f &fS#3i 1 4(9«H. 
[|*KB16] lufS^2c^U-h(i % 4/5X'fo&Z 

t znmb-tmmi 1 4^s„ 

[ 1 7 3 !9EflF*f LS ^ a vj^ffl 2 

9 U -^^ft $ <>*c*trc fc tWffikf&BRWS 1 4 
&. 

[m&H 1 8 3 lyfSrn-fe v*TbK J: 0S« 

sit&Sisiia^cjctT, »2oa<i^^h^«« 
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mi 4 comm. 

t - * ' *y 7^81 y'aV 4 ^ (I , 

H9ffi»l<0T r 3-^«. T-^^-yhOfl^tfV*-^ 
3 yS:£fiJM-&fcifrfc:. UIE»2«oiiMi^^'y h£«^- 
fc** 

[ff*3S2 0] 9IE$10l/-Mi, 4/5T*6£ 
l»«3S2 i ] Miaru-t v-yji, x-^^y h<0 

m&tht&te. m2<r>\y-v\ l z^xm^fifzn- 

[ff*3S2 3] ffiESS2<0WM±. tyiemiou— 
hfc»**CfcS:»«i:-r&iaf«3ll 4 4fcl*2 1^5 
«. 

[11^31243 1JiB*2*)U-Mi* 1/2. 1/3 
fcAt/ 1 /4*»feaS?S<t6»*^ s Sr4 P-hT'£>&:: 

^3c7)M-^ 3 y^+^ciEiir^v^^. jMfiS^cT) 
a t -r *iwsb 2 2 «bk. 

Itmm2 6 3 ffiriErn-b vim* -rW^-y 
0. "r—f'tlrv h&ffi&co^-iSsytf+ftttZjEmX* 

mk-t&mtmi 9&mw. 

im$tm2 7 3 r-^ir >y h^=5r< * t» 1 & J; 
V» 2 «0»#fl:S *ufc^->? 3 V«r*tf - H 

aiOl^-MlfcVvCr-^^y h£ 
IWftrSfc^fflm^^f'A^fiS8^l3W&SS 1 <7> 

±I$Li'&tzMz. m2CDU-ht l Z&^XT-?^lr>yh 



U IMfcfi^Ti«ffl^6fc«>0«2«a»t4r v h 

fl^v h swu-* j: d awTOtAisaiflro 
*7ttwu mew i ^a-^tt, 

heo»2^<-^3VS:*JSi-&fcy>ti. IB 2 

v&mztimmm&mzmtx . m2<^mt^^v 
cr>miZ<gmL. ^m^com2cowmm^-/ hcom 

-r^»^2 7^^T'A. 

7 KO»2^^2;g ytf^BI-WrV^, ^2 

Sll4Jj:VaE2^5SMi^t^ry bcoimfcZtiti^-iSs 
ytm&tii 1 1ZZ 6fcaBfpBTttr*6 i k 
i-&BfS3B2 70>'^'rA. 

[11*313 0 3 x-^^v b^3iOA-y' 3 y$: 

^-t^^tc, »2«ov-h^*5^Tffifiae*snfe 

Cc*tfi4:*«riafc"r4lt«Jl2 90yXfA, 
[000 13 

-r&fcwoswiGSfliHift (arq) sffitc^-r^. 

[00023 

[«**>a«i giftsiifisa^ (arq) «iBt«rt-4 
twiB^iMB^-rifcs^riiifci-r*. ar 

QSEWtt, a«Wrj8K«aWfctBKf<l. B. Sklar 
ck 4 "Digital Communications: Fundamentals and App 
1 i cat ions t M Prentice Hall, Englewood Cliffs, New J 
ersey, 1988, CO 2 5 9 - 2 6 O'*— 5^=«B&«K=IEifi 
SilTV**. ^h77r>K , )x^ h (stop-and-wai 
t) ARQbLXft^ix&mi&<OARQiiffilZ. 

&m***frb#fcam+&ztiiz&Lx\i*&. ^b-y 
^*mmmz&&. 

[0 003 3 5S«Sii6^S^y hcoy- 

y-yx«OA , y-7 h^^frr^^Cc, m^-w^*y 
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ut* (nak) a^taHis^ja 1 ). 

£ k fc* LT ^*flSO A RQtttB 
[00 04] ifLfeoa»05R*fc*JV^'C, Br^V**" 

vhz&muzmz, mman* a c 
^aatWARQtflaKft-r&aMisti. x-t^x^ 

^r-y MC*hh£>N AKd^<OS(tt=jfetoTilHiSft.>S: 
-y h £Bi*frf h H t tfZj: 0 N AKfi 

[0005] ^S?W^03gL&f*d^WARQ$r^ 

fl£*vSriUdfc:, NAKft^gfl^&Wiifrc^ 
[00 0 6] i*x4>feJ:t/ffi(Ofi£*<!0ARQa«Ji. JQ 

E C t <om*&i?itlz& V ffiffl 3 tl h A R QSt»«± . 

ifci^wry ^h^^n i ;vf :/y 

«^t(iiHBT«r i: T* & . ' W ^'J7h^7I 
I • ARQfifflfti. #^7hiSt:^<^FEC 

[0008] *vuc<, ;vf 'yh^^ri^A 

-f -y h^-TT I I • ARQfiSScoSRtttt, ##ttTj 



tt#ft&. 

[0009] 

(c. ISOA>fy»j 7 h^TIfcJ;t/;M r I I OA 
RQJ»B^H*^^=a^taflW6it36^*. (r1 

itA^itiKfiSfL^ARQasiaft^iik*^ 

[0010] 

fcfevvcilWaMBIBA (ARQ) «IBSr*a^4fc 

SHU lo^KWtfev^^wru^h^-frifeJ: 

t^M ry-yh^^n i rro-^oM*of Oj££*i 
loom rtffl3-H^e-&stL3taB4Wi. 

SIijnKF5:^-y b^-?£IS&{t-f 

h^mm^^m.^it^^m-hi'z^z 

*»H^ARQ^-r^3&<SE5gS^«^. 

[0 0 1 2 3 iixfeOfSJBO«ffl*»4>. f-^^ 7 f 
\$. rt»3-H3&*U-M/2, P-M/3, I— b 
1/4 4 TfcfcHGOT V ^fix^l/- h T* 6 3&» k* 3 

W*^^TA<^^«c^ARQ«fB^*5*t* X 
[0013] *»W^>HHHCC J: Wf , CT^W'Srilfi^ 
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[0014] imWi* ftW£ZtV&*-&B> I 1 *5 

I liailXl 2Sr»2<0W- btcfeWtfl^fcU mi 
*JJ:V»2<?MiS«i'^'y hP lfc.J:tfP2«:±flW£rt: 
a^><0*2O«ax>'3-^8r*tr. I 1 fc<fclM 2#* 

*vmi ooh'7 b«-c**»&. mmsv-vhP i** 

itXP2*«*ilf f iil2 5h^yhfifc^*J:d^ 812 

» 1 ^iSffl^^-y b P 1 Offlflv-^-rAtfOgflK 

commit- 7 bP2 cofSittSr Wl^&rn-fe <y 
tf. 

i o o 1 5] imzivfc&mjiirv H4. tfc^sn. 5 

B,ftO— -Hi. 3 ffl^iSll^vh U-M 
/3. 4fflc05Sft^^hfc*fiE-r-&U-hl/4*Sr 
*tr. iiifecoxya-^u-hJisilX/'Cir-y bfili* 

■r^K«»*««8<i*. £*»«8tt. Jb»Lfcll*2 
CDU- b tfc WCBrfW6SS 1 <ow t n-^** 
tf. ^^»l<07*3-^i. Sl^iSfl^-ybPltf) 
SfiSixfc'V^a VP 1 ' £«^HfcU <r-*;^y 
M com 1 <0fit0ft#ft I ' *«flW-*fc*>teRCS:h. 
fc^ty y Mr ££j£-T6o I ' ^©Jl^ 

3-H (CRC) (4. -r-^^r-y b I tf-HHBIfcS 

[00173 «^A'XU:i|^, I ' ti^'^y b I 
LT»tA*ifc*u itfem® (AC K ) WsWiiftWfc: 
iSMift. tttfr'«Lfc*»ofc*^ Wl»±, Sill 

2' SrflWtU ^■yM^*2^HRtf>a^tI-' t 
«tti-S7tW3EeSfUt^'^»y b I 2 ' z&m-z. 
[00 1 83 I" (DC RC80E*V« I " 

«i. x-?^/ b I tLT&WXtibti. ACKfl^ 

gft«rn-fe<y^±. ^7Mr tjitf 
12' Srtt&U W-M/23-h'^«. Sfl 
SI*. l/'2£7)mi^V-h^^Tift^r-g>m20b' 
^h'-ra-^Sr'S-tf. C^m20xn-rti:, U- bl 
/23-Ffca»fcU ^yM<0»3OfiOS% 

a", I " (4. ^y b 1 1 LT®tA:h.S>*U ACK 



[ 0 0 1 9 3 LZcr>tf&tfs*A L*0^fc»A. 
a#ftli+^«rjEW8fctoTA^^-y b I tH** 

ffi<9ffl*Hfc<z>»tt* Sl<!03afixy3-^*jJ:VaE2<o 
SfiTn-^ttffV-b^oaflJ^rHSfffcJ: 0±itinU# 
h. Witf. i<ife«oxv^vb^-bl/3fc:*J^ 
TttfW**^ i&fftttt* 3fl«JM8^ v b P 1 , 
P2*$J;lXP3fcfi-«U WffiBHi. W^DAJfr-? 
^•y b I ^fflcoffi^^fcS^jsfc*-*. 
[00203 

[*E^IBfc<a*JB] *»5!«, WJgo^^f r^fflfi^ 

a»(i. IS-9 5^-Vt;H(f9--^ (PCS) 
*jJ:tf-fe;U93-b*4MRl*Mr^Hr-X (CDMA) ^ 

[ 002 1 3 Sfefc. BMWkfeJ:Vt»ftV-b. 

-?i4. mzm*fkDtmbTh*). mfe(vmfom&tn±^ 

< oj&»<0Slft«fc:*»^HOT8^8 t » LT J4& 4> =6: 
x^-rAt:i3V^TffiflBSns«#Bb*»y bcov^^^m^ 
[ 0 0 2 2 3 ffiS r A RQ j (4. Sfi«*<ll3S 

1^7^-77 b-esafts^ALit-eftsi 

[ 0 0 2 3 3 H 1 (4. oT«fi£S<X3fe(«*W 

otsr. a«»io«. u-b 1/2&& 

XV3-/12, >f 4*JJ:VU-b4/5 

* >J 2 0 t L . OTicBiS t <r>m 

it%<gm*t&. HlfcS8il^7#--7-yb«:^r-r&W 
W)AJf-^7Mlt lx— b l/2flBix>'3 

[0024 3 iOSB*»JB^45Jt-6A*7 f -^^^»y b 
I (4. ^-^IB^, »H5C*3-H (CRC) gp^. 
itff— ;U«»S:*^. lOOt'7 h^^7 b** 
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[0025] Lfetfot, U-hl/2xy3-yi2 

(4. ^ioot'7 hA^^vh isaoau s** 

fclOO b'-y hfi-C*SSSl WflF^fhSnst^-y h I 
l*5«fciX»20flF-9fl:Sjx>tr^ir»y h I 2**trrtSB3 
-FSr£jaW-4. fl^fbSn^^-y h I lfcitfl 2 
(4. 5E<0A^^v Mcoa^rSflr^SSii^N-v 
3>£SH\ >(^»J-Al4li, fl^HfcSfufc^'y 

[0026] W-h4/5x>-D-ri 6(4. 4{i^A 
*b*«y h<0#^;P-Ttc»LT5ffl^ai*b*-y h££s& 
U 1 OOt'7 W^'y M l&XTfl 2<DZtl?tlte 
ttl&th 12 5t'«y hmm^lrv h P l J:tf P 2<Dtt 

[00 27] mm'Vrv hP l*>4:l*P 2(4. #SKHfc: 

71 ■ ARQ, K»irM^J7h^-f7I I ■ ARQ 

4st(iv^i*n3&H7)S«^fflB*a«t"*^4ft>t=, arq 

[00 28] iilfe^fiWOttfil^fe. £T<0t— 
2, P-hl/4 4W4V^-«i3&>ffiOU 

*>n&. inii, *^^^^Xt-^±^=5:A 
^xA^ov^T^^fi^Sft^l^^o^^-y h£ 

[00 29] -f^U-^l 4^*JV^TI8ffSfL&^ V 

^u-bv^ra-t^sjaTKiBfflKKwrs. fia» 

- 9 *s - ^ y * + coift 0 OS ffl W&A- -* h £ £fi£"f & 
«|fiKCfc*, »DW*-*b**tfA7J<r-*>' 

[0 0 3 0] cixfce93*<ofctfrt;:, -f v*y— 4 



«*ft-r&J:9J:v^^y^t*i-4J:3fc:. ?8£W(;: 
[003 1 ] >f ^^U-^ii. &d»l 0W^'J20 

mmL%^i>cox'b~oxi>£<, ^xo^m^comm 

(4. Httfc:. SMST^y^Uw^hco^-m^cox 

fflittJV^T. 4 ♦ ±aLfc^fy^U 

V-t'>7t,zto£bfrX\^Ztlz%Wrr^X'fo&. 
[0032] »tt» 1 0(4. **WOR*t»»fc:^4 

[ 0 0 3 3 ] m 1 OiMftS^a-ir *y-f 1 8(4. tlT(c*5 

aye A -><!!>+«WIS«i (CP 
U) , tt^&A<t*ftIslR (ASIC) ftfcliffic^r 
iSf^-fT-u^vVbLXMmfkZtlfth. 

y*y-Al 4teJ; Oii«S<x*v^<o*»co4/iii^T 
OHM**. jWiSro-fe 7tl8 fcHHSSrt** . 
[ 0 0 3 4 ] 132(4. 3MWWCJ: OWrtSftfcWSW* 
SfIS3 0$r^-T. Sff^3 0(4. l/-h4/5f3- 
^32,f^f y?'J-^34tiJ:tfl/-M /2f3- 
^3 6Sr*tf. f3-/32, 3 6l±,IS<0t^tr 

(4. -X t U 4 0 fc<0«^-&*>*"CH6frL. JJIT^H4 
[0035] l/-h4/5f3-/3 2CC^^tl^A 

7hPi *c»je-r*/^^ 7hpr . i^tiafis i o 
t,z£&m&mt i/cat«sii»&' , «r'x fp 2*=*ti&r 

l»A77hP2' "C^0#-&. m^OSfi^fLT^A^x 
-WvhPT ^^:(4P2' (4. 5S«»10KS 
A»3 0AjdBUfca«f-^ */USrfflaW"* dti-^J; *) 
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[0036] n*rv bP 1 ' *5j:rXP2' (4. 
*5ivt. 2 5fc'7 h«T*£. U-h4/5 

f3-n2ii pi - 4fcijP2' sr«#ftu &fi 

»1 0^l/-M/2xyn-/l 2fc J: *l& 
-t Ml' ifciii 2' £«flW*fcabfc:. t 

1 ' fcirtf I 2' (4. mMtzmtzZti. 7tv>\-hT-9 
I" fcftflWft. 

CRC«iSE£§6firU jt^-J^-j M#, SIO 

fc««U iSS8«*2fi0a(i^'yhP2S:SBRL. 

[0 0 383 l/-h4/5f3-/32ii>j:^^ 
•J-a'3 4(1 SfiSfL^-> ? 3>P2' SrJiSIU 
I 2' Sr^jSU I 2' (4. ififcSilTT-^ 

^7M^2<7)Wfftr ££j£-r&<, fits 

gffl»rn4:yt3 8li, Ifl 2 O^jHHfc I fcov* 
TCRC«a£Srtft\ ^x-^^yh^. HI20& 
fi^* y h p 2<05fiS^<-i;3 y p 2 ' frbJEL 

[0039] I " ^)CRC^5lE^V^L^o^^ s 
gfIS3 0(4. I 1' tJitXI 2' Sr*ISU 2 0 Oh' 
7^ SrV-M/2T=?-^36^io^TfI^ 

I" ' £*fedW-*. Lfctfot, 3fi»l Ofcitfgfl 

[0040] s«»3 0(4. i o t mm. #«w 

a»fftw?f iCi:*^**. ^fiSru^-/1?-38 
(4. Bll8rn-b7tl8fcH«, H4 fc^wsrctK* 

COCPU, AS I C^^(4f&C0"f> ; ^;W"f-^7*U-tr»/ 
f3-^3 2, 3 6fc e fct/ : 7M>':?y -^34(CJ:0S 
1f3 8k:iKSS;h.»*. 

[0 04 1] 113(4. *mi£.£&&&&l OfcfcWC 



7h^tnASf-^A^ 7 h^ U-M/2* 
5^X>-3— ^1 2(3-^^^>tL, £^W£i3lvC2flik9 1 
OOh'vh^ffftShfe^y h I lfeitfl 2£-& 

^A77h I lfcitfl 2#. >f^'Jw\'l4M 
LT 4 ^ >J -rs*t & fc £9jk LX . 
[004 2 3 *7 t vr5 4fcSSiiTV^i , 3£. -fV 

^y-r8*ifc«^fl:s*Lfc^vM lfcitn 2 

(4. Ix— h 4/5Dix>'3-^(:4i. £>ivC. 125 
tf -y h <OS 1 *5 J: » 2 coSMI^ ^yhPl:fcJ;tfP2 

t±fiEn..^f7r5 6ii mic?mm'H-v bp i 

LTt*£. »2tf55SS^jr v hP2ll 77'58t: 
[0043 3 ffiSffl»K*«WI»fcJ: O^fiS^^ft^ 

tihztz^-t. ±3&Lt:£otz^ mmmm^z, »» 
wskjes (nak> *^*i»f««ian*=5wi» 

3*»&*>#5&ES ( AC K ) 

[0 044 3 04(4. #«9!£J;*ai»3 Ofcfcwc 
^SW«I#^0«S»SrH:7 Xt7 

noo k*5 wc . & i comm^y 7hPi as«* 

0 2(4. Pl^-h4/57 / ^h'73-/3 2Cfe 

*y M 1' ZLX I 1 ' (4. R«6SilT.- 

jtftX-hK* yblcomi cofccwmit I ' SrJBdW" 
S. 

[00453 ^7771 0 4£feivc, X10)1RCDli& 
it I ' OCRC7>f-yUK^ s -e-<7)iEffi$Sr^5SE^ix 
*. I ' OCRCtt3tE^XLfc«*, 7C^A^^v 
h(4. JEKgasafcCfcCc* 1 ?. BaMl«4ie5«tS 
*i=SrtV LWot, Sfi83 0(4. v MtLt 
SS 1 C0ffi<75«#fl: I ' S:S*tAn, ^77710 6 (C^ 
8*iTV^J:5*c, ilScOACKfi^$:}|ifiSl 0(c^ 

[00463 JbaLfcRWHfc cfc 9BiWfc:RBB-*"&. 

/2T'll^-r^rt^xvr2-^l 2$r#^^». *LT. 
^^-vM 1' *$J:VI 2' i)K *«St4*t6lo 

■f &ffe<on - Hc7)iti^ 2 w\*r v b km < z t izX 
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T>^ .„ hoi— b 1 t** t'flHMfcSrllfif"*-* i £ fcJ: 
iUnWiCRC7-f-;PK«. A^7b i l' 

[0 048] §5 1 ^{E^fl-t-ft I ' OCRCfi7^' 
'«L*r*>ofc»S\ Xf77108lt §{183 0 

aMlU*v^fc«:5^-. ftfKfc WMH4* SMfiS 

*. a«»10t±. »2<0SfI^>-*yhP2*tJBRU 

[00 4 9] Xf7/1 1 Otefcivc, «i»3 0*i. 

mm^-/ hp 2co^m^tit:^-^B yp 2' zu- 

coA^^y Mli:. jEtO<iS<x^itfc:!5:9. S 
[00 5 0] ftot, gfi«3 0Ji. xf7Tl 1 4lz 

i h Lx®tA*u aa«coACK«#iaffi»i o^a 

6tt. Sfi»ro-fe vt3 83&*. ;^y Ml' fcitf 
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